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Does the position of the paramedic 
performing chest compressions during 
a simulated cardiac arrest influence 
compliance with the 2010 guidelines? 
2010 Resuscitation Guidelines 
CPR Quality Metric Performance Standard 
Chest compression rate ≥ 100/minute (100 – 120/minute) 
Chest compression depth ≥ 50mm 
Chest compression fraction > 80% - minimise interruptions 
Peri-shock Pause < 10 seconds 
Chest recoil (leaning) Leaning should be minimised / 
avoided 
Duty Cycle < 50% 
Ventilation < 12 breaths/minute (8-10/min 
when advanced airway used) 
Travers et al., 2010 
Study Design 
Cycle 1 
~ 2 minutes 
Rescuer 1  
OTH compressions 
 
Rescuer 2  
performs other tasks 
Cycle 2 
~ 2 minutes 
Rescuer 1  
performs other tasks 
 
Rescuer 2  
FTS compressions 
Repeat 
up to 
cycle 10 
• Randomised cross over study 
• Paramedics n = 30 
• Pairs randomised to rescuer  
1 and 2 
• Rescuer 1 randomised to  
either over-the-head (OTH)  
or from-the-side (FTS) CPR 
• Standardised cardiac arrest 
simulation (VF) 
• Performed CPR for 10 cycles, 
Figure 1 
Figure 1: Study protocol 
Experimental setup 
• Resusci Anne Simulator (intubated) 
• MRx Defibrillator with Q-CPR 
• Feedback disabled: participant 
blinded to performance 
• Data analysed using                   
Event Review Pro 
FTS 
From-the-side 
OTH 
Over-the-head 
Results 
Demographics Male (n=23) Female (n=7) 
Years practicing 10.5 (7.8) 12.1 (5.6) 
Weight (kg) 89.4 (17.9) 67.9 (7.3) 
Height (cm) 180.4 (7.2) 170.1 (5.8) 
BMI (kg.m-2) 27.2 (4.0) 23.5 (2.7) 
Arm Length (cm) 58.9 (3.9) 55.3 (2.9) 
Age                       21 – 30 years 10% 7% 
31 – 40 years 43% 10% 
41 – 50 years 23% 3.5% 
51 – 60 years 0% 3.5% 
Scope 
Intermediate Life Support  47% 10% 
Intensive Care Paramedic 30% 13% 
Figure 2.  Chest compression rate 
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• No difference in rate between OTH and FTS (p=0.43) 
• Compression rate complies with Guidelines for  both 
positions 
Figure 3.  Chest compression depth 
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• No difference in depth between OTH and FTS (p=0.45) 
• Compression depth did not comply with Guidelines for  
both positions 
Deeper chest compressions (at least 51mm) 
were independently associated with improved  
survival with favourable functional outcome 
Figure 4.  Chest compression fraction (CCF) 
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• No difference in CCF between OTH and FTS (p=0.87) 
• CCF complies with Guidelines for  OTH and FTS 
• Increased chest compression fraction among  non-
VF OHCA is associated with a trend towards 
increased likelihood of ROSC 
• Highest ROSC rates seen with CCF >80% 
Figure 5.  Perishock pause 
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• No difference in CCF between OTH and FTS (p=0.87) 
• CCF complies with Guidelines for  OTH and FTS 
Perishock pause 
This example: Pre-shock pause   = 1.51 seconds 
            Post-shock pause = 1.43 seconds 
            Peri-shock pause  = 2.94 seconds 
 
DC 
Shock 
Pre-shock 
Peri-shock pause 
Post 
shock 
• Every 5 second increase in preshock pause : 
18% decrease in survival to discharge 
• Every 5 second increase in perishock pause : 
14% decrease in survival to discharge 
Figure 5. Chest recoil (Leaning) 
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• No difference in leaning between OTH and FTS (p=0.92) 
• Incidence of leaning does not comply with Guidelines for  
OTH and FTS 
• 91% of cases had evidence of leaning 
• 12% of all chest compressions exhibited leaning 
Figure 6.  Duty Cycle 
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• No difference in duty cycle between OTH and FTS (p=0.23) 
• Duty cycle complies with Guidelines for both positions 
Figure 7.  Ventilation rate 
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• No difference in ventilation rate between OTH and FTS (p=0.10) 
• Hyperventilation avoided, ventilation rate < 12 per minute, 
complies with Guidelines of ventilation < 12 per minute 
Compliance of 2010 Resuscitation Guidelines and 
position of paramedic performing chest compressions 
CPR Quality Metric Over-the-head From-the-side 
Chest compression rate   
Chest compression depth   
Chest compression fraction   
Perishock Pause   
Chest recoil (leaning)   
Duty Cycle   
Ventilation   
Conclusion:  
The position of the paramedic 
performing chest compressions 
does not influence compliance 
with the 2010 Guidelines.   
 
Further education in regards to 
depth of compression and 
leaning is warranted.   
 
References: 
Cheskes, S., Schmicker, R. H., Christenson, J., Salcido, D. D., Rea, T., Powell, J., . . . Morrison, L. (2011). 
Perishock pause: an independent predictor of survival from out-of-hospital shockable cardiac arrest. 
Circulation, 124(1), 58-66. doi: 10.1161/CIRCULATIONAHA.110.010736 
Edelson, D. P., Abella, B. S., Kramer-Johansen, J., Wik, L., Myklebust, H., Barry, A. M., . . . Becker, L. B. 
(2006). Effects of compression depth and pre-shock pauses predict defibrillation failure during cardiac 
arrest.. Resuscitation, 71(2), 137-145. doi: 10.1016/j.resuscitation.2006.04.008 
Fried, D. A., Leary, M., Smith, D. A., Sutton, R. M., Niles, D., Herzberg, D. L., . . . Abella, B. S. (2011). The 
prevalence of chest compression leaning during in-hospital cardiopulmonary resuscitation. 
Resuscitation, 82(8), 1019-1024. doi: 10.1016/j.resuscitation.2011.02.032 
Travers, A. H., Rea, T. D., Bobrow, B. J., Edelson, D. P., Berg, R. A., Sayre, M. R., . . . Swor, R. A. (2010). 
Part 4: CPR overview: 2010 American Heart Association Guidelines for Cardiopulmonary Resuscitation 
and Emergency Cardiovascular Care. Circulation, 122(18 Suppl 3), S676-684. doi: 
10.1161/CIRCULATIONAHA.110.970913 
Vadeboncoeur, T., Stolz, U., Panchal, A., Silver, A., Venuti, M., Tobin, J., . . . Bobrow, B. (2014). Chest 
compression depth and survival in out-of-hospital cardiac arrest. Resuscitation, 85(2), 182-188. doi: 
10.1016/j.resuscitation.2013.10.002 
Vaillancourt, C., Everson-Stewart, S., Christenson, J., Andrusiek, D., Powell, J., Nichol, G., . . . Stiell, I. G. 
(2011). The impact of increased chest compression fraction on return of spontaneous circulation for 
out-of-hospital cardiac arrest patients not in ventricular fibrillation.  Resuscitation, 82(12), 1501-1507. 
doi: 10.1016/j.resuscitation.2011.07.011 
